Population vector analysis of primate mediodorsal thalamic activity during oculomotor delayed-response performance.
To understand functional roles of the thalamic mediodorsal nucleus (MD) in sensory-to-motor information transformation during spatial working memory performance and compare with those of the dorsolateral prefrontal cortex (DLPFC), we calculated population vectors using a population of MD activities recorded during 2 tasks. In the oculomotor delayed-response (ODR) task, monkeys needed to make a memory-guided saccade to the cue location, whereas in the rotatory oculomotor delayed-response (R-ODR) task, they needed to make a memory-guided saccade 90 degrees clockwise from the cue direction. The directions of population vectors calculated from populations of cue- and response-period activities were similar to the cue and saccade target directions, respectively, which confirmed that population vectors represent information regarding the directions of the visual cue and the saccade target. We then calculated population vectors of delay-period activity using a sliding 250-ms time window. In the ODR task, population vectors were directed toward the cue direction throughout the delay. However, in the R-ODR task, they gradually rotated from the cue direction to the saccade target direction. Based on a comparison with the results obtained from DLPFC neurons, the rotation of population vectors started earlier in the MD than in the DLPFC, suggesting that the motor information regarding forthcoming saccade is provided from the MD.